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Network Performance Testing

General-purpose network 
performance tests, such 
as latency and bandwidth 

benchmarks, do not represent the in 
vivo network usage of any particular 
application—thus, such tests may yield 
misleading results. Although special-
purpose performance tests can provide 
more insight into application behavior they 
are often tedious to write and diffi cult to 
explain to others. 

CONCEPTUAL TO THE RESCUE
The Laboratory’s Performance and 
Architecture Lab has developed a new 
tool that makes it easy to develop special-
purpose network performance tests. 
Known as CONCEPTUAL, this tool consists 
of a domain-specifi c programming 
language expressly developed for writing 
network benchmarks. 

A REAL-WORLD EXAMPLE
We recently plotted a bandwidth curve 
and observed the characteristic “S” shape. 
However, we noted a performance 
discrepancy between the benchmarked 
bandwidth and that observed by another 
program. We believed the source of the 
discrepancy to be the message-buffer 
alignment. To test this hypothesis, we 
wrote the brief CONCEPTUAL program 
shown in the next column.

CONCEPTUAL enables a programmer to 
focus on the important parts of a network 
benchmark: communication and data 
acquisition. We used CONCEPTUAL’s “C + 
MPI” compiler backend to compile the 
program shown above and observed the 
performance shown below.

CONCLUSIONS
Network performance is extremely 
sensitive to message-buffer alignment. 
Page-aligned buffers yield suboptimal 

CONCEPTUAL: MAKING IT EASY TO 
DEVELOP SPECIAL-PURPOSE NETWORK 
PERFORMANCE TESTS

Mellanox Infi niBand 4X across a pair of 
dual 2.2 GHz Xeon nodes (PCI-X) 
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performance on both platforms. The Infi niBand platform is insensitive to receive-
buffer alignment but has performance spikes on 128-byte offsets whereas the QsNet 
platform rather surprisingly sees the best performance when the send buffer is 
exactly 16 bytes ahead of the receive buffer.

CONCEPTUAL HOME PAGE
http://conceptual.sf.net/ ■

Quadrics QsNet across a pair of dual 
1.3 GHz Itanium II nodes (PCI bridged 
to PCI-X) 

Complete CONCEPTUAL program for measuring bandwidth as a function of send- and 
receive-buffer alignment.


